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PROCEEDINGS OF THE THIRD ANNUAL MEETING 
OF THE AMERICAN INSTITUTE OF NUTRITION 


MINUTES OF MEETING OF AMERICAN INSTITUTE OF NUTRITION, 
WASHINGTON, D. C., MARCH 25, 1936 


The third annual meeting of the American Institute of 
Nutrition was held in Washington, D. C. at the Hotel Wash- 
ington on March 25, 1936 as per copy of program. Although 
only 97 members and 178 guests registered there were between 
400 and 500 in attendance during the entire program. 

President John R. Murlin presided at the scientific sessions 
and business meeting. The meeting started promptly at 9.30 
A.M. and each speaker was gracious enough to confine his re- 
marks to the time allotted for the presentation of his paper. 
This helpful cooperation on the part of all the speakers en- 
abled the entire program to move according to schedule and 
therefore with ease, satisfaction and enjoyment. All the 
papers listed on the program were given. 

The business meeting at 11.30 a.m. was called to order by 
President Murlin. The reading of the minutes of the preced- 
ing meeting was dispensed with since they had been published 
in The Journal of Nutrition and could be read by all. The 
president announced that any comments on the minutes as 
published could be sent in writing to the secretary. 

The report of the treasurer was read by George R. Cowgill. 
It was moved by David Drabkin and seconded by J. H. Jones 
that the report of the treasurer be accepted. The motion was 
earried. David Drabkin and Martha Koehne were appointed 
auditors. After examination of the treasurer’s report they 
declared it correct. 

President Murlin reported the following recommendations 
as made by the council: 
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That the annual assessment be $1.00 per member. 

That the American Institute of Nutrition should continue for the present to 
remain an independent unit and not apply for membership in the Federation. 
The council had considered the various courses open in the future development 
and possible enlargement of the society which might render a greater service 
to those interested in nutrition. The annual meeting for 1937 was set as customary 
for the day preceding the meeting of the Federation of Societies for Experimental 
Biology and Medicine to be held in Memphis, Tenn. 

That the present method of selecting papers for the scientific program be 
continued. It was explained that each of the seven council members selected 
independently the papers that in his judgment represent the most important 
scientific contributions to the advancement of the science of nutrition. Due 
consideration is also given to: Type of subject matter, a concise abstract of 
the relevant facts, a well-balanced distribution of papers covering human and 
animal nutrition, the number of times the applicant has appeared previously on 
the program, the ability of the speaker to present subject matter in an intelligible 
and interesting manner; and members are given preference to non-members. 
The high agreement of the members of the council in their independent choice 
of papers has demonstrated that the final program represents an unbiased opinion. 

That Prof, Russell H. Chittenden be made an emeritus member of the Institute. 
It was so moved by Henry C. Sherman and seconded by Eugene F. DuBois. 
The motion carried. 

That the fifteen following candidates be elected to membership in the American 
Institute of Nutrition: 


Cc. P. Berg J. E. Hunter F. Santos 

M. Bruger O. L. Kline F. W. Schlutz 
J. 8. Butts A. Knudson T. 8. Sutton 
D. B. Dill J. P. Outhouse H. C. Trimble 
T. G. H. Drake W. Peterson H. H. Williams 


It was so moved by R. Adams Dutcher and seconded by F. F. Tisdall. The 
motion was carried unanimously. 

The following members, having reached 65 years of age 
during the society’s year, 1935-1936, became emeritus 
members by operation of the society’s rule: 


F. G. Benedict E. P. Joslin A. E. Taylor 


R. Adams Dutcher, chairman of the committee on nomina- 
tion of officers, reported names for the various offices pro- 
vided in the constitution as follows: President, Eugene F. 
DuBois; vice-president, Wm. Boothby and Mary Swartz Rose; 
secretary, Icie G. Macy; treasurer, George R. Cowgill and 
H. H. Mitchell; councillor, G. E. Cullen and C. A. Elvehjem; 
members of the editorial board, W. H. Griffith, A. C. Ivy, 
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F. C. Koch, Grace MacLeod, E. M. Nelson and L. H. New- 
burgh. The report of the nominating committee was accepted. 
On the motion of Henry C. Sherman and seconded by T. M. 
Carpenter the secretary was instructed to cast a unanimous 
ballot for Eugene F. DuBois for president. In like manner 
on the motion of L. A. Maynard and seconded by Henry C. 
Sherman the chairman was instructed to cast a unanimous 
ballot for Icie G. Macy for secretary. The president and 
secretary were declared duly elected. The remaining officers 
were elected, namely: Vice-president, Mary Swartz Rose; 
treasurer, George R. Cowgill; councillor, C. A. Elvehjem; 
editorial board, E. M. Nelson, F. C. Koch, Grace MacLeod 
and L. H. Newburgh. F. C. Koch was appointed to fill the 
unexpired term made vacant through the death of Prof. 
Lafayette B. Mendel. A. D. Holmes and M. Elizabeth Marsh 
served as tellers. 

In accordance with the constitution the chairman named 
the following ‘nominating committee for 1937: Arthur H. 
Smith, chairman, Walter H. Eddy, Lydia J. Roberts, Irvine 
McQuarrie and T. M. Carpenter. 

The group recognized the passing of Prof. Lafayette B. 
Mendel who had been president at the first scientific session 
of the American Institute of Nutrition. In his passing the 
society has lost a revered and loyal member, and a wise and 
distinguished leader. 

Henry C. Sherman moved that a vote of thanks be extended 
to the local committee of the Institute and that of the Federa- 
tion of the American Society of Experimental Biology for 
the splendid arrangements provided for the meeting and for 
the many courtesies extended to the members and their guests, 
all of which added so much to the success and enjoyment of 
the meeting. Motion carried unanimously. 

The noon luncheon in the Sun Room of the Hotel Washing- 
ton was attended by 150 members and guests. 


4 AMERICAN INSTITUTE OF NUTRITION 


At the subscription dinner at the Garden House of the 
Dodge Hotel Drs. Eugene F. Dubois and W. C. Rose spoke 
on the distinguished, inspiring and revered services of 
Graham Lusk and Lafayette B. Mendel in ‘‘The Development 
of Nutrition in America.’’ The dinner was attended by 116 
members and guests and approximately 40 to 50 who were 
unable to be accommodated for the dinner were present for 
the talks. 

Respectfully submitted, 
G. Macy, 
Secretary. 


PAST OFFICERS AND MEETINGS 


1933 Organization meeting, Cincinnati, Ohio, April 10. 
Henry C. Sherman, president; Mary 8S. Rose, vice-president; John R. 
Murlin, secretary-treasurer; Eugene F. DuBois and Graham Lusk, trustees. 
1934 New York City, March 28 (constitution adopted). 
Lafayette B. Mendel, president; Henry C. Sherman, vice-president; John R. 
Murlin, secretary-treasurer; Mary 8. Rose and Eugene F. Dubois, trustees. 
1935 Detroit, Michigan, April 10. 
John R. Murlin, president; Eugene F. DuBois, vice-president; Icie G. Macy, 
secretary; William M. Boothby, treasurer; Agnes Fay Morgan, Arthur H. 
Smith and Roland M. Bethke, councillors. 
1936 Washington, D. C., March 25. 
John R. Murlin, president; Eugene F. DuBois, vice-president; Icie G. Macy, 
secretary; George R. Cowgill, treasurer; Arthur H. Smith, Roland M. 
Bethke and Leonard A. Maynard, councillors. 


ABSTRACTS 


ABSTRACTS OF PAPERS READ 


The availability of the constituents of the green leaf. M. K. Horwitt (by invita- 
tion), G. R. Cowgill and L. B. Mendel, Department of Physiological Chemistry, 
Yale University, New Haven, Connecticut. 


Using spinach as an example, a comparison has been made, of the constituents 
of the green leaf which are digested by enzymes in vitro, with the total proximate 
principles as determined by standard methods of food analysis. Approximately 
90 per cent of the nitrogen was made soluble by enzymatic activity, but only 
68 per cent of the total am‘ro nitrogen was liberated by digestion with pepsin, 
trypsin and erepsin, as compared with a 90 per cent liberation of the amino 
nitrogen of casein by the same technic. Investigation of the character of the 
insoluble nitrogen revealed that about 5.7 per cent of the total nitrogen is fat- 
soluble; even more is ammonia and amide nitrogen. Evidently, use of the expres- 
sion N X 6.25 cannot give a good estimation of the available protein. 

Less than 50 per cent of the fat-soluble fraction of the green leaf was true 
fat. Similarly, only an appreciable part of the so-called carbohydrate material 
proved to be of the type which the body can utilize. Studies on the inorganic 
constituents of the green leaf indicated that only about 30 per cent of the 
calcium and about 40 per cent of the iron in spinach is rendered soluble by 
in vitro digestion. 

Practical methods have been devised constituting an application of this research 
to foods in general. 


The biological value of heat-treated proteins. W. H. Seegers (by invitation), 
H. W. Schultz (by invitation) and H. A. Mattill, Biochemical Laboratory, State 
University of Iowa, Iowa City. 


In three series of experiments on twenty-four animals the biological value 
(Mitehell) of finely ground beef muscle (round) dried at low temperature and 
fed at a level of 5 per cent protein was not lowered by previous autoclaving 
for 1 hour at 15 pounds pressure. The heating of casein at 120°C. for 2 hours 
or at 150° for 30 minutes, as well as various common purification processes like- 
wise had no effect on the biological value of casein measured on two further series 
of animals. These and earlier observations on heated proteins emphasize the 
relation of digestibility to biological value, the latter tending to remain unaltered 
under these conditions if digestibility is not changed. 

Further information is also presented on the lowered biological value figures 
when there is inadequate food consumption, and on the progressive lowering of 
endogenous urinary nitrogen with prolongation of the nitrogen-free periods, as this 
affects the determination of biological value. The significance of a relatively high 
biological value (23 to 54, in five animals) of a tryptophane-deficient diet is 
discussed. 
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Replacement values of several proteins in human nutrition. Emma E. Sumner, 
H. B. Pierce and J. R. Murlin, Department of Vital Economics, University of 
Rochester, Rochester, N. Y. 


Human subjects vary greatly in their ability to ingest a low nitrogen diet, 
which furnishes 65 to 72 per cent of its total calories from pure carbohydrate food 
materials. Lack of interest in food of any kind, nausea and even vomiting or 
diarrhea may result, depending on the individual. If these conditions develop, 
the subject is definitely in a pathological condition and the results obtained are 
not trustworthy. In order to insure a more liberal basal diet, thereby avoiding 
these unpleasant symptoms, the replacement rather than the biological value was 
determined. Taking egg protein as 100 per cent, the capacity of the proteins of 
milk, milk and bakers yeast, egg and bakers yeast and wheat endosperm to replace 
egg protein was studied in eight men and two women subjects at a 4- and a 
3-gm. level of nitrogen intake, respectively. Approximately 85 per eent of the 
total dietary N came from the protein to be studied, the balance from the basal 
constituents. During the yeast periods 0.8 gm. of egg or milk nitrogen was 
replaced by an equal amount of yeast N. Calculated on the basis of replacement 
value the following percentages were obtained: Dried whole milk powder 84, 
fresh pasteurized milk 81, whole milk powder and yeast 70, fresh milk and 
yeast 75, egg and yeast 88, wheat endosperm 87. 


Is the metabolic nitrogen balance an accurate measure for adequate protein con- 
sumption in children? Icie G. Macy, Helen A. Hunscher, Frances Cope Hummel 
(by invitation), Mary F. Bates (by invitation) and Marsh W. Poole (by 
invitation), Research Laboratory, Children’s Fund of Michigan, Detroit, 
Michigan. 

Nitrogen data accumulated from 375 5-day balances on twenty healthy growing 
children ranging in age from 4 to 10 years and living within the same delightful 
and wholesome environmental conditions show enormous unpredicted fluctuations 
from period to period during runs extending over 60 to 150 continuous days 
although the dietary nitrogen intake remained constant throughout. Furthermore, 
with identical food intakes there were marked differences in the degree of 
nitrogen stored by individual children of similar size and age all with equally 
healthy satisfactory nutritional state as judged by rigid medical examinations 
and physical growth records preceding and during the period of observation. 
The magnitude of observed fluctuations in nitrogen retention of children will be 
discussed. 

The results obtained in this large series of observations indicate that even for 
long continuous metabolic periods the nitrogen balance method for determining 
protein requirement of children is an inadequate measure since there are factors 
other than food that are playing determinate roles in nitrogen metabolism of 
growth. Subsequent reports will discuss some of these factors. 
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Dietary standards in childhood. Frederick F. Tisdall, Department of Paediatrics, 
University of Toronto, and the Hospital for Sick Children, Toronto. 


Studies now in progress on humans indicate that further investigations should 
be made on our present dietary standards in childhood, with a view to their 
revision. 

Our so-called ‘good diet’ may not contain the optimal amount of the vitamin 
B-complex. The amount of vitamin D required during infancy is less than 
usually prescribed. The iron requirements for the prevention and cure of 
nutritional anemia in infancy and childhood should be considered in terms of 
available iron rather than total iron. No evidence has been found of a lack of 
vitamin A in the average good diet. A satisfactory method for the estimation 
of the requirements for vitamin C has not been found. 


The basal metabolism and heat of vaporization of premature infants. Harry H. 
Gordon (by invitation) and 8S. Z. Levine, New York Hospital and Department 
of Pediatrics, Cornell University Medical College, New York. 


The basal metabolism of twenty-two premature infants of 1 to 70 days and 
1200 to 3380 gm. was determined by indirect calorimetry in sixty-four observations. 
Simultaneous observations of the elimination of water through skin and lungs 
were made. Alcohol checks at a level of heat production comparable to that of 
the infants (4 to 10 calories per hour) controlled the reliability of observations. 

The basal metabolic rate of premature infants in calories per kilogram (average 
of 58 in these observations) closely approximates that of full term infants. The 
lower rate of premature infants in calories per square meter may represent an 
intrinsic abnormality or may be explained by their relatively larger surface 
area. The percentage of heat production dissipated in vaporization of water 
averaged 29 (24 to 33 per cent) as compared with 26 per cent (23 to 30 per cent) 
for full term infants. 

A defective heat production or a disturbance in the mechanism of heat loss 
in vaporization cannot be postulated with certainty as a cause of hypothermia 
in premature infants without further investigations of heat loss and heat pro- 
duction under taxing environmental conditions. 

The average respiratory quotient of 0.88 obtained as early as the first week 
of life indicates a facile oxidation of lactose. The urinary nitrogen of these 
subjects, fed breast milk, represented only 4 per cent of the total calories 
produced. 


Parallel determinations of human alveolar carbon dioxide and respiratory quotient 
after ingestion of galactose. Thorne M. Carpenter, Nutrition Laboratory of the 
Carnegie Institution of Washington, Boston. 


In order to determine whether the marked change in the respiratory quotient 
after ingestion of galactose was due to combustion only, experiments were made 
with a human subject in which determinations of the respiratory quotient and of 
the alveolar carbon dioxide were carried out in 15-minute periods during a base- 
line hour and for 3 hours after the ingestion of the sugar. Controls with 250 ce. 
water showed no change in either respiratory quotient or alveolar carbon dioxide 
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during 4 hours. With 25 and 50 gm. of galactose, there was a fall in the 
alveolar carbon dioxide. The fall with 50 gm. was marked and lasted for over 
2 hours. When 25 gm. each of galactose and of glucose were given together there 
was a slight fall in the alveolar carbon dioxide. Fifty grams of lactose showed 
no definite change in the alveolar carbon dioxide. The experiments indicate that 
at least part of the rise in the respiratory quotient after the ingestion of galactose 
ean be ascribed to a change in the alveolar carbon dioxide, and, therefore, all 
of the rise in the respiratory quotient is not due to an increased combustion of 
the sugar. It is concluded that there is a formation of organic acids in the 
intermediary metabolism of galactose. 


Influence of a diet deficient in salts on the total energy metabolism of rats. 
Max Kriss and Arthur H. Smith, Department of Physiological Chemistry, Yale 
University, New Haven, Connecticut. 


Young rats fed a diet poor in inorganic salts for 3 months showed the follow- 
ing differences in the total respiratory metabolism, as compared with their calorie- 
controls, whose diet contained 4 per cent of Osborne and Mendel salt mixture. 

After feeding at supermaintenance or maintenance levels, the average hourly 
earbon dioxide production during 8-hour periods, and the caleulated heat elimi- 
nation, uninfluenced by effects of activity, were markedly higher for the low- 
salt animals than for the controls, although the body weights of the former were 
less. This effect appeared at the end of the first month and persisted during the 
last 2 months. 

The respiratory quotients were significantly lower with the low-salt animals 
than with the controls during the last 2 months. The mineral deficiency resulted 
in the oxidation of relatively larger proportions of fat and smaller proportions 
of carbohydrate, while it was practically without effect on the proportions of 
protein metabolized. 

The low-salt animals eliminated smaller proportions of heat through vaporiza- 
tion of water than did the controls. 

In spite of the noted differences in the total heat production, there were no 
significant differences in the specific dynamic effects of the diets compared, as 
these effects are generally defined. 


Prevention of fluorine toxicosis in the rat with aluminum chloride. George R. 
Sharpless (introduced by Icie G. Macy), Department of Laboratories, Henry 
Ford Hospital, Detroit. 


Rats which develop white and defective incisors on a diet containing 250 parts 
per million of sodium fluoride show normal incisors, except for fine transverse 
pigment lines visible under a hand lens, when aluminum chloride is added to the 
diet. Fifty-six thousandths per cent aluminum in the diet protects for a short 
time, and 0.224 per cent aluminum protects more than 6 months (the observed 
period). With a diet containing 1000 parts per million of sodium fluoride (an 
amount that restricts body growth) and 0.224 per cent aluminum as the chloride, 
growth is normal, but the incisors show broad yellow and white bands, and the 
uppers may overgrow. If 2 per cent calcium carbonate is added to this diet, the 
protection is more complete. 
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If the diet containing aluminum chloride is made chemically alkaline, the 
protection ig not as great. If the acidity is increased, the aluminum gives no 
greater protection. 

Salts of other substances which form insoluble fluorides or complex ions with 
fluorine such as lanthanum, cerium, thorium and boron, were tried. They were 
found to have either no effect or, as in the case of lanthanum, slight protective 
action. 

It is suggested that, since aluminum is not absorbed by the rat, the protection 
must take place in the intestinal tract, probably by the formation of a slightly 
dissociated compound of aluminum and fluorine. 


Relation between dose level of vitamin A and the animal response. Walter H. 
Eddy, Laboratory of Physiological Chemistry, Teachers College, Columbia 
University, New York City. 


Analysis given of the behavior of 700 rats in tests conducted by the Pharma- 
copeia method using U. 8S. Reference oil and seventeen each of commercial cod 
and halibut liver oils as sources of vitamin A. 

The outstanding feature of the analysis is the wide variation in rat response to 
any given dose level in spite of compliance with the requirements of the U.S.P. 
method in basal diets, selection of groups, sex distribution, ete. 

Specific study was made to determine whether this variation could be attributed 
to variation in rats at weaning age, variation in weight at end of clearing period, 
degree of depletion at beginning of assay period due to definition of ‘declining 
weight,’ method of calculating the 28-day gain, seasonal variation in response, 
distribution of sexes in groups. 

While some of these factors have influence, it was found in this series that 
variation begins during the clearing period and that the condition of the rat when 
put on test is probably a much more significant determinant of his behavior 
during the assay period than his sex, his weight at beginning of assay, or the 
degree of decline in weight just before receiving the assay source of vitamin A. 

The analysis suggests the necessity of not only a reference source of vitamin A 
but a reference curve for each assay laboratory to arrive at truly significant com- 
parisons between unknowns and reference samples, a reference curve by which 
probable error is reduced to minimum by the behavior of at least fifty rats on 
each reference dose level. 

It also suggests that spectrometric data may find practical use in reducing the 
number of exploratory levels necessary to arrive at bio-assay results of real 
significance. 


The effect of single administrations of hepatoflavin on the appetite and body 
weight of rats on a flavin-deficient diet. Wendell H. Griffith, Department of 
Biochemistry, St. Louis University School of Medicine, St. Louis. 


Young rats on a flavin-deficient diet survive for many weeks although growth 
failure is complete. During this survival period there is a striking response to the 
oral or parenteral administration of hepatoflavin. Single administrations of this 
vitamin produce growth responses proportional to the amount of flavin used. 
Rats which are stationary in weight between 50 and 70 gm. may increase in 
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weight as much as 10 gm. in the 24-hour period following the administration 
of the supplement. With smaller amounts of flavin the weight decreases after 
the first day and returns to the original level. With larger amounts growth 
may continue for several days although the maximum effect occurs during the 
first 24-hour period. The administration of the vitamin stimulates the appetite so 
that the consumption of food and of water is immediately increased. It appears 
probable that the greater part of the body weight increment in these experiments 
resulted from increased water intake. 

The growth response due to graded amounts of autoclaved liver, aqueous liver 
extract and hepatoflavin has been determined by this single administration 
procedure. Negative results were obtained in control experiments in which extra 
vitamin B was used as the supplement. In all cases groups of eight to twenty 
rats were used for each test. This method of detecting flavin is of advantage 
because it is subject to quantitative interpretation, because it gives qualitative 
results within 24 hours, and because the test rats may be used repeatedly. 


Concerning two types of rat dermatitis. Albert G. Hogan and Luther R. Richard- 
son (by invitation), Laboratory of Agricultural Chemistry, University of 
Missouri, Columbia. 


If the basal diet is supplemented with tikitiki as a source of the B complex 
the rats become denuded, with relatively mild skin lesions, and finally succumb. 
These symptoms are described by Goldberger, by Sherman, and by others, and 
they are healed by flavine. If tikitiki is replaced by an irradiated water extract 
of yeast, the rats develop a severe dermatitis which is healed by tikitiki and by 
wheat germ oil. If rats that have developed dermatitis are given crystalline 
vitamin B plus wheat germ oil they heal promptly but fail to grow. If they 
are given the same vitamin B plus flavine they continue to decline. If rats 
that have become denuded are given vitamin B plus flavine they heal but gains 
in weight soon cease. If they receive vitamin B plus wheat germ oil the decline 
continues. Either type of lesion is healed by crystalline vitamin B plus wheat 
germ oil plus flavine but the animals only attain one-half the normal mature 
weights. This mixture contained more of the known vitamins than did a supple- 
ment of tikitiki plus flavine, but the latter combination permitted the rats to 
attain normal size. Taken collectively the evidence demonstrates that the B 
complex contains three factors and indicates that it contains at least four. 


The multiple nature of vitamin D. II. The vitamins D of fish oils. Charles E. 
Bills, O. N. Massengale (by invitation), Miriam Imboden (by invitation) and 
Helen Hall (by invitation), Research Laboratory, Mead Johnson and Company, 
Evansville, Indiana. 


By means of a newly developed precision technic for the assay of vitamin D 
with chickens, the liver oils of twenty-five species of fish were compared with cod 
liver oil, irradiated ergosterol and irradiated 7-dehydrocholesterol. Rat unit for 
rat unit, the oils showed large differences in effectiveness for chickens. By the 
elimination of alternative explanations (influence of vitamin A, presence of free 
acid, and existence of vitamin D in conjugated forms), it was concluded that the 
differences indicate the existence of more than one form of vitamin D in the oils. 
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The liver oil of the albacore, Thunnus germo, had the lowest relative efficacy, 
about 0.12 that of cod liver oil; and the liver oil of the white sea bass, Cynoscion 
nobilis, had the highest relative efficacy, 2.6 times that of cod liver oil. This 
extreme difference of about twenty times is much greater than the probable errors 
of assay. No fish oil had as low an efficacy ratio as irradiated ergosterol. Cod 
liver oil showed about the same effectiveness, rat unit for rat unit, as irradiated 
7-dehydrocholesterol. 

Oils of related species, particularly the several tunas, differed widely. Our 
findings support the contention of Jordan and Evermann (’26) that the big 
tunas formerly classed as Thunnus thynnus actually comprise several species, of 
which we have studied T. saliens, T. orientalis and T. secundodorsalis. 


The antirachitic actions of irradiated sterols and derivatives thereof. Elizabeth 
M. Koch (by invitation) and F. C. Koch, Department of Biochemistry, Chicago. 


It has been demonstrated that spinal cord cholesterol, as prepared by The 
Wilson Laboratories, which shows the typical absorption bands of ergosterol, is 
many times as effective, on a rat unit basis, as ergosterol for the prevention 
of leg weakness in chicks.’ This suggests strongly that the contaminant in 
spinal cord cholesterol is not ergosterol. 7-dehydrocholesterol was prepared as 
described by Windaus, Lettré and Schenck.? Its spectrum when calculated on a 
molecular basis, we found to be identical with that of ergosterol. Its potency 
for avian rickets as determined by the chick test, is at least thirty times that of 
an equivalent number of rat units of viosterol. This is presented as evidence 
that the contaminant in the spinal cord cholesterol is 7-dehydrocholesterol rather 
than ergosterol. The typical ergosterol bands cannot, however, be detected in 
purified, heated cholesterol which on irradiation is equivalent to spinal cord 
cholesterol both for rats and for chicks. This cholesterol was recrystallized after 
heating from ethyl acetate and aleohol until there was no longer general absorption 
in the region of the ergosterol bands. These observations are given as evidence 
that the provitamin D of heated cholesterol is still another substance than 
7-dehydrocholesterol. 

Corn oil phytosterol, which shows the typical ergosterol bands, is about three 
times as potent, measured by the chick test, as an equivalent number of rat 
units of viosterol. This indicates that the provitamin D corn oil phytosterol is still 
a fourth substance. 

All these products, with the exception of viosterol, were irradiated in the dry 
erystalline state. It is possible that a more effective technic of irradiation may 
change these relationships. 


*Koch, Elizabeth M. and F. ©. Koch 1935 Fractionation studies on pro- 
vitamin D. Science, vol. 82, pp. 394-395. 

*Windaus, A., H. Lettré and Fr. Schenck 1935 Uber das 7-Dehydro- 
cholesterin. Annalen, Bd. 520, 8. 98-106. 
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Factors influencing the vitamin C content of vegetables. Donald K. Tressler (by 
invitation) and Guilford L. Mack (by invitation), New York State Agricul- 
tural Experiment Station, Geneva, New York, and C. G. King, Chemistry De- 
partment, University of Pittsburgh, Pittsburgh, Pennsylvania. 


A detailed study of the ascorbic acid content of vegetables has been begun. 
The influence of variety, maturity and freshness of the vegetable and the effect 
of growing conditions, soil and fertilizer on the vitamin C content are being 
investigated. The effect of cooking and various methods of preservation on the 
ascorbic acid content of these vegetables are also being studied. 

Variety has been found to be an important factor in the case of certain 
vegetables, e.g., peas and snap beans; in rhubarb, spinach, cabbage and some 
others it is of little importance. Most vegetables lose their vitamin C rapidly 
if held at room temperature after harvesting. Refrigeration greatly reduces 
the rate of loss. The percentage of ascorbic acid in peas decreases as they 
mature, whereas there is little difference in spinach, snap beans, and rhubarb at 
different stages of maturity. 

Preliminary cooking studies indicate that a considerable proportion of the 
ascorbic acid passes into the water during cooking by boiling, but the total 
amount of ascorbic acid decreases but little. 

Blanching sufficient to inactivate catalase is necessary in preparing vegetables 
for freezing in order to retain the ascorbic acid content of frozen vegetables at 
the usual cold storage temperatures. Thawed vegetables slowly lose vitamin C. 

Preliminary work has shown that both soil and growing conditions have a 
marked effect on the ascorbic acid content of spinach. 


ABSTRACTS OF PAPERS READ AT THE SYMPOSIUM ON NUTRITIONAL 
HISTORY OF THE PRESENT DAY DEPRESSION 


Nutrition in emergency relief. Adelaide Spohn, Elizabeth McCormick Memorial 
Fund, Chicago, Illinois. 


The avalanche of unemployment which started in 1929 brought to local, state 
and federal agencies the problem of providing for large masses of the population 
that previously had been self-supporting. For economic as well as humanitarian 
reasons the conservation of the health of individuals on relief was the primary 
concern of relief administrations. Food was therefore considered the most 
important item in the family budget and received first consideration. Many 
states adopted the standards outline by Stiebeling and Ward in ‘ Adequate Diets 
at Minimum Cost’ (U. 8. D. A. cir. 296). The food allowances are based on 
individual needs of age, sex and activity and are expressed in terms of general 
food groups which are readily modified to take advantage of local food resources 
and conform with individual food preferences. The desire for economy and the 
fear that liberal relief standards would encourage dependency combined to keep 
relief standards below adequacy in some states and in many local communities. 
In July 1935 the average relief benefits for the country reached a peak at $29.64 
per family per month, individual states ranging from $8.75 to $49.08. The 
variation in these figures are accounted for by a complexity of factors but 
doubtless the most important of these is actual difference in standards of relief. 
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Studies concerning the nutritive value of foods purchased by low-income and 
relief families show that adequate allowances for food do not always assure an 
adequate diet. Such studies generally show a greatly diminished use of milk, 
vegetables, fruits and cereals, and an excess of sugar and fats, resulting frequently 
in diets deficient in calcium, phosphorus, iron and vitamins. 


Nutritional history of the present day depression. James S. McLester, Professor 
of Medicine, University of Alabama, President; American Medical Association. 


Studies of the effects of the present day depression upon the nutritive state 
of the American school child are somewhat conflicting, but the preponderance of 
evidence is that on the whole the child has not suffered. The median weights of 
children of the same age groups among 20,000 pupils of the Birmingham public 
schools were essentially the same in 1934 as in 1927. Twenty-five selected 
physicians, living in different parts of the country, report that, on the whole, 
they see no more malnutrition now than before the depression. 


ABSTRACTS OF PAPERS READ BY TITLE 


Effects of increased metabolism on the ketone body excretion of the depancreatized 
dog. 8. B. Barker (introduced by William H. Chambers), Department of 
Physiology, Cornell University Medical College, New York City. 


Exercise, injection of dinitrophenol, or administration of desiccated thyroid 
substance was used as a means of increasing the metabolism of depancreatized 
dogs. The total ketone body production was obtained by measuring the acetone 
excreted through the lungs as well as by the usual urine analysis. Determination 
of the respiratory exchange and of glucose and nitrogen excretion indicated that 
the extra heat was derived from fat rather than from carbohydrate. 

Exercise which doubled the fat metabolism increased commensurately the total 
ketone body output in only four of fifteen experiments. Acetone in the breath 
always increased, up to fourfold, but, at the same time, excretion of acetone 
bodies by the kidneys was diminished. During the recovery period the air 
acetone returned to the basal level, whereas there was no regularity about the 
amount of ketones in the urine. 

When the heat production was increased for several hours by small doses of 
dinitrophenol, a fall in total ketone body excretion occurred despite an increased 
amount of acetone in the expired air. 

The maintenance of an increased basal metabolism for several days by adminis- 
tration of desiccated thyroid was accompanied by a low ketone body elimination. 

In these experiments there was no correlation between the increased fat 
metabolism and changes in acetone body excretion. 
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A comparison of intraperitoneal injection versus oral administration of iron upon 
blood regeneration in nutritional anemia of the rat. Howard H. Beard and 
Thomas 8S. Boggess (by invitation), Department of Biochemistry, Louisiana 
State University, New Orleans. 


Young rats were made anemic by feeding on cow’s milk containing an average 
of 0.11 mg. Cu per liter as determined by the diethyl dithiocarbamate method. 
They were then fed or injected with different amounts of a colloidal Cu-free 
ferrous and ferric hydroxide preparation (Eisen Diasporal) until blood regenera- 
tion was complete. The total amount of Fe required under these conditions was 
then compared. From five to eight anemic animals were used for each dose 
of the elements. 

Two milligrams colloidal Fe injected weekly for 4 weeks (8 mg.) was as 
effective on blood regeneration as 2 mg. Fe ingested daily by mouth for 3 weeks 
(42 mg.). Twenty-six hundredths milligram Fe injected every other day for 
3 weeks (2.73 mg.) was as effective as the ingestion of 0.26 mg. daily for 5.5 
weeks (10 mg.). The injection of optimum doses of Cu or Mn with Fe gave 
no better effect on blood regeneration than the injection of the same dose of 
Fe alone. 

Blood regeneration in nutritional anemia of the rat oceurs when only 19 to 
27 per cent of pure Fe is in the body as compared to that in the intestinal tract. 


The significant relation between growth and appearance of cataract in rats given 
graded amounts of vitamin G. Paul L. Day and William J. Darby (by invita- 
tion), Department of Physiological Chemistry, School of Medicine, University 
of Arkansas, Little Rock. 


More than 200 young rats, weighing between 30 and 45 gm., were used in a 
series of vitamin G assays. For the first 2 weeks they were given a deficient 
diet only, after which time they were given daily supplements of vitamin- 
containing foods. Control animals receiving no supplement were kept until 
death, whereas the animals receiving supplements were killed after 10 weeks. 

Eighty-six per cent of seventy-eight controls developed cataract before death, 
although only 63 per cent showed such eye changes during the 10-week period. 
The rats receiving vitamin supplement, grouped according to growth during the 
10-week period, showed the following incidence of cataract: Animals growing 
20 gm. or less—39 per cent cataract; animals gaining from 21 to 40 gm.— 
26 per cent cataract; animals gaining from 41 to 60 gm.—14 per cent cataract; 
animals gaining more than 60 gm.—0 per cent cataract. It is thus apparent 
that there was an inverse relationship between growth and appearance of cataract ; 
that is, the greater the growth, the lower the incidence of cataract. This 
would seem to indicate that, under the conditions of the experiment, growth was 
a measure of the cataract-preventive property of the supplement. These data 
also indicate that only a small amount of the vitamin is required to prevent the 
appearance of cataract. 
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Further studies on vitamin B, O. L. Kline (by invitation), C. A. Elvehjem and 
E. B. Hart, Department of Agricultural Chemistry, University of Wisconsin, 
Madison. 


The synthetic ration for the production of vitamin B, deficiency in chicks which 
was described previously by Keenan, Kline, Elvehjem and Hart* has been 
improved to give more consistent results. Reprecipitated casein has replaced 
the erude casein, the yeast reduced to 2 per cent of a yeast high in vitamin 
B, the liver residue decreased to 2 per cent, and 2 per cent of crude liver 
extract added. When these changes were made acute vitamin B, deficiency 
appeared quite consistently, but the results were complicated by the occurrence 
of severe lesions in the lining of the gizzards. The addition of 5 per cent of 
water extracted lung tissue supplied sufficient amounts of the gizzard factor 
to prevent this deficiency. The final ration (ration 452) has the following com- 
position: Dextrin 64, purified casein 18, salts I 5, brewer’s yeast 2, autoclaved 
liver residue 2, crude liver extract 2, cod liver oil 2. Chicks hatched from eggs 
produced by hens on a uniform ration showed acute symptoms of vitamin B, 
deficiency after 2 to 4 weeks on this ration. Chicks from commercial hatcheries 
do not develop the symptoms as uniformly and often require 5 to 6 weeks before 
typical symptoms appear. The addition of 15 per cent of peanuts, brain tissue, 
or kidney gave complete protection against paralysis and produced normal chicks. 
Concentrated preparations of the vitamin from peanuts are now being studied. 


* Keenan, J. A., O. L. Kline, C. A. Elvehjem and E. B. Hart 1933 J. Biol. 
Chem., vol. 103, p. 671. 


The effect of cortin on respiratory metabolism in erect posture. Fred A. Hitchcock 
and George W. Thorn (by invitation), Laboratories of Physiology, Ohio State 
University, Columbus. 


A study has been made by means of the Tissot-Haldane technic of the oxygen 
consumption of a group of men and women before, during, and after the 
administration of cortin. The oxygen consumption and respiratory quotients 
were determined 1) while the subjects were in a basal state and 2) while they 
were standing erect. No significant change in the basal oxygen consumption 
was observed. In all but one of the subjects, however, the administration of 
cortin was accompanied by a pronounced drop in the oxygen consumed in main- 
taining the erect posture. It appears therefore that the increase in oxygen 
consumption over and above the basal requ‘rement necessary in standing erect 
is lessened by cortin. In some cases the cortin seemed to produce a rise in 
the respiratory quotient but this effect was not consistent and so is probably 
not significant. 
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The effect of calciwm on the iron assimilation of the rat foetus. Seymour W. 
Kletzien and Clara Kingdon (by invitation), State Institute for the Study of 
Malignant Disease, Buffalo, New York. 


In a previous report it was shown that the iron assimilation of the growing rat 
was retarded when calcium, strontium, magnesium, beryllium or barium were 
added to an otherwise complete diet in an amount equivalent to 1 per cent of 
ealeium carbonate. Because the mammalian foetus with one known exception 
is normally born with a reserve of iron to tide it over the suckling period when 
the iron intake is scanty, it seemed desirable to determine what effect if any a 
calcium enriched diet would have on the iron assimilation of the pregnant rat 
and its young. 

The consumption of a complex stock diet supplemented with additional calcium 
by female rats having a reproductive history uncomplicated by lactation and 
averaging six litters showed a progressive decrease in the average iron content 
of each succeeding litter in contrast to the controls, whose litters maintained 
a higher and a more constant iron content throughout. Likewise, the experimental 
females revealed a lower average iron content of the carcass, blood, liver and 
spleen and a lower hemoglobin index than the controls when sacrificed at the 
termination of the experiment. With a more limited iron intake the depressing 
effect of the calcium additions was accentuated. These experiments it is believed, 
indicate a fundamental difference in the nutritional needs of pregnancy and those 
of lactation. 


Utilization of hexoses by excised rat tissues. M. Elizabeth Marsh, Department of 
Vital Economies, University of Rochester, Rochester, N. Y. 


Determination of O, consumption and R.Q.’s were made on tissues from fed 
rats and rats fasted 24 to 48 hours, in Ringer-phosphate solutions with and 
without sugars. 

With kidney cortex slices the increase in O, uptake with glucose averaged 28 
per cent for the fed and 19 per cent for the fasted groups. The cause of the 
increase is uncertain, however, since the R.Q. did not change significantly in either 
group. Fructose raised the O, consumption still higher, 50 per cent and 35 per 
cent, respectively, and the rise in R.Q. agreed, in both groups, within 0.003 of 
theoretical caleulated on the assumption that all the extra O, was occasioned by 
the complete combustion of the sugar. 

Liver tissue made little or no use of added glucose. In the fed animals 
the O, was usually slightly depressed by the glucose and the R.Q.’s for both 
groups averaged the same with and without the glucose. Fructose raised both the 
O, and the R.Q. as the kidney, but to a lesser degree and with two other 
differences noted: 1) the O, increase was greater in the fasted than in the fed 
group (18 per cent and 7 per cent, respectively) and 2) the average R.Q. was, 
in both groups, 0.063 higher than the theoretical R.Q. Is the liver converting 
a portion of the fructose directly to fat? 

Galactose was without effect upon the O, and upon the R.Q. with both kidney 
and liver. 
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The relation of vitamin B to fat deposition in the liver. E. W. McHenry, Depart- 
ment of Physiological Hygiene, School of Hygiene, University of Toronto, 
Toronto, Canada. 


Young male or female rats fed on a diet low in choline but otherwise adequate, 
develop markedly fatty livers. This diet provided 5 gamma of crystalline vitamin 
B per rat per day. Rats fed a similar diet, except that vitamin B is absent, 
have about one-half as much liver fat. This effect could not be observed when 
choline was contained in the diet since that substance effects a reduction in liver 
fat. Greater amounts of vitamin B are required to secure fatty livers in adult 
rats. A study has been made of the time required to produce this effect. From 
the many possible explanations of this action of vitamin B, two have been 
selected as more probable. The increased liver fat might result from 1) in- 
creased absorption of fat from the intestine, or 2) it might be due to an effect 
of vitamin B, directly or indirectly, upon the transport of fat to the liver. 
Measurements of intake and excretion of fat indicate that the first explanation 
is unlikely and this is in agreement with the results of other workers, notably 
H. M. Evans. Since several investigators have shown that a deficiency of 
vitamin B affects the pituitary it is considered more likely that the production 
of fatty livers eaused by feeding the vitamin in the absence of choline is related 
to the action of ‘ketogenic’ hormone which has been shown to cause an increased 
deposition of fat in the liver. Studies on hypophysectomized rats are in progress. 


The effect of depan tization and ligation of the pancreatic ducts on the liver 
lipids of dogs. Elaine P. Raili and Clara H. Present (by invitation), The 
Nutrition Laboratories of the Department of Medicine, New York University 
College of Medicine, New York City. 


Six dogs, kept on a basic diet, to which was added either cod liver oil, 
hydrogenated vegetable oil, or carotene and corn oil, were studied as follows. 
After a control period of at least 6 weeks on the diet, a portion of the liver 
was removed and the animal was depancreatized or the pancreatic ducts were 
completely ligated. The liver was analyzed for total lipid, unsaponifiable ma- 
terial, total fatty acids, iodine number of the fatty acids, lipid phosphorus, and 
total cholesterol, free cholesterol and cholesterol esters. After a period, varying 
from 3 to 8 months, during which time, the dog received the same diet as during 
the control period, and if diabetic was controlled by insulin, the animal was 
sacrificed and the liver again analyzed as before. The results showed that in both 
the ligated and depancreatized dogs, the total lipid and total fatty acids were 
greatly increased above the normal, and that the increase was for the most part 
in neutral fat. The iodine number fell in all cases. The total cholesterol was 
increased, due to an increase in cholesterol esters. The lipid phosphorus was 
decreased. The total amount of unsaponifiable increased in some animals, de- 
creased in others. Three dogs received 10 gm. of erude egg yolk lecithin daily. 
It apparently had no effect in preventing the deposition of fat in the liver of 
the depancreatized or ligated animal. 
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Further studies on the relation of diet to goiter. Roe E. Remington, E. J. 
Coulson (by invitation) and Harold Levine, Department of Nutrition, Medical 
College of the State of South Carolina, Charleston, South Carolina. 


A study of 125 experimental groups, comprising 1021 rats on diet with varying 
degrees of iodine deficiency reveals that definite correlations exist between thyroid 
size and iodine content and between thyroid size and dry matter content, and 
that curves can be drawn expressing these relationships. It is pointed out that 
the critical part of the curve is within a range of iodine content in the dried 
gland below 0.08 per cent, and that experiments on low iodine goiter must be 
done within this range. 

Results on feeding dried milk, dried oysters and dried haddock indicate that 
the goiter-preventing value of these foods in proportional to their iodine content 
and of the same order of magnitude as that of potassium iodide. Irish moss 
gave a less favorable result. 


The relation of the vitamin A content of the poultry ration to egg production, 
mortality and hatchability. Walter C. Russell, M. W. Taylor (by invitation) 
and D. F. Chichester (by invitation), Department of Agricultural Biochemistry, 
New Jersey Agricultural Experiment Station and Rutgers University, New 
Brunswick, New Jersey. 


In a study of the causes of high mortality in laying flocks, vitamin A was 
determined by the antimony trichloride method in the livers of 154 pullets and 
hens submitted from farm flocks for autopsy. A large percentage of these birds 
were diseased, but the vitamin A values of their livers were not essentially 
different from those of sixty-nine birds considered to be normal. 

Records of seven pens of pullets (forty-eight to the pen), whose vitamin A 
varied from 880 to 66,000 U.S.P. x 1934 units per kilogram of feed consumed, 
during a 12-month period, revealed that the largest quantity of the factor ingested 
did not increase production, decreased mortality only slightly, and did not improve 
hatchability, as compared with the smallest quantity fed. The vitamin A values 
for the livers of the birds which died fell in essentially the same order as the 
vitamin A contents of rations consumed by the seven pens, and the amount of 
the factor in the eggs of the lowest vitamin A group was markedly less than 
from the eggs of the highest group. 

The results of both lines of the investigation led to the conclusion that high 
mortality in poultry flocks is not due to a vitamin A deficiency in the usual 
poultry ration. 


Role of the hypophysis in the dextrose tolerance curve. Samuel Soskin, The 
Metabolic Laboratory of the Department of Physiology, Michael Reese Hospital, 
and the Department of Physiology, The University of Chicago. 


At the previous meeting of this society it was shown that the liver and not 
the pancreas is essential to the normal dextrose tolerance curve. It was con- 
eluded that our results indicated the existence of a homeostatic mechanism of 
the liver, whereby the organ decreases its supply of sugar to the blood in response 
to an influx of exogenous sugar. In this mechanism, the rise in blood sugar 
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consequent to sugar administration may be regarded as the stimulus which activates 
the hepatic regulating mechanism, while the insulin in the circulating blood is 
merely one of the factors which determines the blood sugar level or threshold at 
which the homeostatic reaction comes into play. 

In the present report it is shown that the hypophysectomized dog yields dextrose 
tolerance curves of perfectly normal proportions, but transposed to subnormal 
blood sugar levels. On the other hand, the hypophysectomized-depancreatized 
animal maintained without insulin also yields normal dextrose tolerance curves, 
but only at high blood sugar levels. Thus the hypophysis, like the pancreas, 
is a factor in determining the threshold of hepatic blood sugar regulation, but 
is not essential to the mechanism itself. 

These results, and other data, yield a rational interpretation of the older 
clinical observations on the metabolic disturbances in conditions of hypo- and 
hyperactivity of the hypophysis, and of the newer experimental observations on 
the modified diabetic manifestations of the ‘Houssay’ animal. 


Factors necessary for successful reproduction and lactation in the rat. Pearl P. 
Swanson and Elizabeth Dyar (by invitation), The Nutrition Laboratory of 
the Foods and Nutrition Department, Iowa State College, Ames. 


A complete breakdown of the reproductive performance has been observed on 
a diet supposedly adequate in all known essentials and unlike, in composition, 
any food mixture as yet reported. The ration was composed of dried canned pork 
muscle, cornstarch, agar agar, butterfat, salts, cod liver oil and yeast. Assay 
showed that the diet carried adequate vitamin E, One hundred rats were studied. 
The rate of growth was depressed, especially in later generations. The average 
life span was short. 

The oestrous cycles were normal during the first 3 months of breeding. After 
that, they lengthened and the smear showed cornified cells only. Sexual activity 
ceased. In the first generation, the rats were 100 per cent sterile. 

Embryonic development was normal. Positive matings were followed by suc- 
cessful implantations. Resorptions did not occur but at parturition, at the end 
of a somewhat lengthened gestation period, one-third of the rats died. At birth, 
many of the rats were dead or malformed. Fifty-five per cent of the living 
young died during the first week after birth. Young that survived this period 
grew at nearly a normal rate. 

The supplementary values of certain amino acids, linoleic acid, yeast, hydrolyzed 
yeast, liver and liver concentrates are being tested. 
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